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0 Method for reducing malodor in absorbent products and products formed thereby. 

® Disclosed is a method for reducing the malodor associated with disposable absorbent products intended for 
the absorption of body fluids. The method involves applying to the absorbent product, prior to its use, an 
effective amount of a surface-active agent having a hydrophilic/lipophilic balance of less than about 12. The 
surface-active agent is effective to reduce the odor of urine. Also disclosed is a disposable absorbent product- 
(10) intended for the absorption of body fluids, which disposable absorbent product includes an absorbent 
structure(16) including a water-swellable, generally water-insoluble absorbent material, a covering material{l2. 
14), and an effective amount of a surface-active agent having a hydrophilic/lipophilic balance of less than about 
12. The surface-active agent is effective to reduce the odor of urine. 




FIG. I 
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The present invention relates to a method for reducing the malodor associated with disposable 
absorbent products Intended for the absorption of body fluids and a disposable absorbent product formed 
by the method. 

Absorbent products Intended to absorb discharged body fluids are well known in the art- Such 
5 absorbent products generally comprise a fibrous mass capable of absorbing and holding such body fluids. 
Similarly, it is well known that, after use, absorbent products intended to absorb urine, for example, may 
have an unpleasant odor. In order to render the use and changing of absorbent products less objectionable, 
a variety of solutions have been proposed to deal with reducing or masking malodors associated with used 
absorbent products. 

10 For example, U.S. Patent 3,903.259 issued September 2, 1975. to Hart describes a method of 
deodorizing diapers and human excreta. The method comprises applying to the used diapers a chemical 
composition which, in its simplest form, consists of an acidic material, an antibacterial material and a 
solvent. 

Alternatively, many disposable absorbent products contain perfuming agents which are intended to 
T5 mask malodors associated with the used product. The use of masking agents, such as perfumes, is not 
entirely successful, as some individuals exhibit skin or respiratory sensitivities to such perfuming agents. 
Further, as the perfuming agent does not eliminate the malodors associated with the used absorbent 
products, the odor which results from the combination of the used absorbent product and perfuming agent 
Is not always pleasant. 

20 Absorbent products such as disposable diapers, adult Incontinence products, training pants, and 
feminine care products often employ water-swellable, generally water-insoluble absorbent materials known 
in the art as superabsorbents. Such superabsorbents are generally capable of absorbing at least about 10, 
and up to 100 times their weight in water. The use of such superabsorbent materials in absorbent products 
greatly Increases the absorbent capacity off the absorbent products while allowing for a reduction in their 

25 bulk. In recent years, the concentration of superabsorbent materials used in absorbent products has been 
Increasing. Specifically, when superabsorbents were first introduced into absorbent products, the superab- 
sorbents generally comprised only a small portion of the absorbent structure present in the absorbent 
products. Currently, It Is not unusual for the superabsorbents to comprise 30 weight percent, 50 weight 
percent, or even more of the absorbent structure in the absorbent products. As the concentration of 

30 superabsorbents Increases, the overall bulk off the absorbent product decreases. This is desirable in that it 
allows for smaller, less bulky absorbent products. 

Unfortunately, as the concentration of superabsorbent materials used in disposable products increases, 
so do the malodors associated with such products. Specifically. Applicant believes that the superabsorbent 
materials have a greater affinity for the water present In the body fluid than ffor the dissolved odiferous 

35 compounds. Thus, the presence off the superabsorbent materials is believed to concentrate the odor 
causing compounds resulting in an intenslffication of the natural odors. In some Instances, desolvatlon of the 
odiferous compounds may occur. 

It is desirable to find an efficient and effective manner to reduce the malodors associated with 
absorbent products containing relatively high concentrations of superabsorbent material without relying 

40 completely on masking agents such as perfumes. 

This object is solved by the method for reducing malodor associated with a disposable absorbent 
product according to independent claim 1 or 15 and by the disposable absorbent product of Independent 
claim 16. Further advantegeous features, aspects and details off the invention are evident from the 
dependent claims, the description, examples and drawings. The claims are Intended to be understood as a 

45 first non-limiting approach of defining the invention in general terms. 

The present invention according to a specific aspect provides a method for reducing malodor 
associated with disposable absorbent products intended for the absorption of body fluids. The method 
comprises the steps of applying to an absorbent product, Including a water-swellable. generally water- 
Insoluble absorbent material, prior to its use, an effective amount of a surface-active agent having a 

50 hydrophllic/lipophilic balance (HLB) of less than about 12. The surface-active agent is effective to reduce 
the odor of urine. 

In another aspect, the present invention concerns a disposable absorbent product for the absorption of 
body fluids. The absorbent product comprises an absorbent structure comprising from about 10 to 100 
weight percent, based on absorbent structure weight, off a solution polymerized water-swellable, generally 
55 water-insoluble absorbent material. At least 2 percent of the absorbent rhaterial has a particle size of less 
than about 200 micrometers. A covering material at least partially covers an outer surface of the absorbent 
structure. The absorbent product further comprises an effective amount of a surface-active agent having a 
hydrophllic/lipophilic balance (HLB) off less than about 12, the surface-active agent being effective to reduce 
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the odor of urine. 

Fig. 1 represents a disposable diaper according to the present invention. 
Fig. 2 illustrates a feminine napkin according to the present invention. 

In one aspect, the present invention relates to a method for reducing malodor associated with 
5 disposable absort)ent products intended for the absorption of body fluids. Such absort>ent products are 
known and include diapers, training pants, adult incontinence products, feminine napkins, tampons, and the 
like. For ease of understanding, the present invention will be explained in terms of an infant diaper, such as 
that illustrated in Fig. 1. and a feminine napkin, such, as that illustrated in Rg. 2. Nonetheless, It is 
understood that the invention is equally applicable to other absorbent products intended to absorb body 
70 fluids. 

Such absorbent products generally comprise an absorbent structure and a covering layer which covers 
at least a portion of an outer surface of the absorbent structure. In the case of diapers, the covering layer 
often comprises two pieces consisting of a liquid-permeable bodyside liner adapted to contact the skin of a 
wearer and a liquid-impervious outer cover. The absorbent structure is located between the bodyside liner 

75 and the outer cover which may be Joined along their periphery. The absorbent structure generally 
comprises an amount of a water-swellable. generally water-insoluble absorbent material known in the art as 
a superabsorbent. The absorbent structure generally comprises a superabsorbent in an amount of from 
about 10 to 100 weight percent, from about 30 to 100 weight percent, from about 50 tolOO weight percent, 
or from about 60 to 100 weight percent, based on total weight of the absorbent structure. The absorbent 

20 structure generally further comprises a means, such as a fibrous material, e.g.. wood pulp fluff, synthetic 
polymeric fibers, or the like, for containing the superabsorbent material. Such fibers may form a matrix in 
which the superabsorbent material can be contained. Other means of containing the superabsort>ent 
material, such as foams, laminates, and the like, are known and suited for use In the present invention. 
When the absorbent structure comprises about 100 weight percent superabsorbent. the superabsorbent 

25 may, for example, be contained in place (between two flexible fiber sheets such as a tissue wrap sheet or 
spunbond material. 

Superabsorbent materials suitable for use in the present invention are known to those skilled In the art. 
As a general rule, the water-swellable. generally water-insoluble absorbent material (superabsorbent) Is 
capable of absorbing at least about 10, desirably about 20. and possibly about 100 times or more its weight 
30 in water. 

The absorbent material may be formed from organic material, which may include natural material such 
as agar, pectin, and guar gum; modified natural materials such as carboxymethyl cellulose, carboxyethyt 
cellulose, and hydroxypropyl cellulose; and synthetic hydrogel polymers. Synthetic hydfogel polymers 
include, for example, alkali metal salts of polyacrylic acid, polyacrylamides. polyvinyl alcohol, ethylene 

35 maleic anhydride copolymers, polyvinyl ethers, polyvinyl morphollnone. polymers and copolymers of vinyl 
sulfonic acid, polyacrylates, polyacrylamides, polyvinyl pyrridine. and the like. Other suitable polymers 
include hydrolyzed acrylonitrile grafted starch, acrylic acid grafted starch, and isobutylene maleic anhydride 
copolymers and mixtures thereof. The hydrogel polymers are preferably lightly crosslinked to render the 
material substantially water insoluble. Crosstinking may, for example, be by irradiation or covalent. ionic, 

40 Van der Waals, or hydrogen tx)ndlng. Suitable materials are available from various commercial vendors 
such as the Dow Chemical Company. Hoechst Celanese Corporation, Allied Colloid Inc.. and Stockhausen. 
Inc. 

Non-cellulosic synthetic hydrogel polymers may be formed tiirough a suspension fincluding inverse 
suspension) or solution polymerization process. In a suspension polymerization process, monomeric 

45 material from which the absorbent material is to be formed is suspended in an inert medium and 
subsequently polymerized. In a solution polymerization process, the monomers from which the absortDont 
material is to be formed are dissolved in an aqueous phase and subsequently polymerized, dried, and. 
ground into particles having a desired particle size range. 

In one preferred embodiment of the present invention, tiie non-cellulosic. synthetic hydrogel polymers 

50 are preferred for use. Specifically, it is preferred ttiat ttie absorbent material be selected frorh the group 
consisting of alkali metal salts of polyacrylic acid, polyacrylamides, polyvinyl alcohol, ethylene maleic 
anhydride copolymers, polyvinyl ethers, polyvinyl morphollnone, polymers and copolymers of vinyl sulfonic 
acid, polyacrylates. polyacrylamides. polyvinyl pyrridines, hydrolyzed acrylonitrile grafted starch, acrylic 
acid grafted starch, and isobutylene maleic anhydride copolymers and mixtures thereof. It is further 

55 preferred that the synthetic hydrogel polymers be formed through a solution polymerization process. 

The absorbent material is typically in the form of discrete particles. Nonetheless, the absorbent material 
may be in a wide variety of other geometric forms such as fibers, flakes, spheres, and the like. When the 
absorbent material is in tiie form of discrete particles or spheres, the particles or spheres may generally 
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have a maximum cross-sectional dimension of from about 10 micrometers to about 2,000 micrometers, or 
of from about 60 micrometers to about 1 ,000 micrometers. The particles or spheres, when present in the 
absorbent structures of the described absorbent products, may, but need not, generally have a relatively 
broad particle size distribution. For example, at least about 2. weight percent, or at feast about 3 weight 

5 percent, of the absorbent material may have a particle size (maximum cross-sectional dimension) less than 
about 200 micrometers, while some of the absorbent material may have a maximum cross-sectional 
dimension of 800 micrometers or greater. 

According to the method of the present invention, there is appliidd to an absorbent product, including a 
water-swellable. generally water-insoluble absorbent material, prior to its use, an effective amount of a 

10 surface-active agent having a hydrophilic/lipophilic balance (HLB) of less than about 12, desirably less than 
about 1 0. The surface-active agent is effective to reduce the odor of urine. 

As used herein, the term "surface-active agent" refers to any compound or mixture of compounds that 
reduces surface tension when dissolved or dispersed in water or water solutions, or which reduces 
interfacial tension between two liquids, or between a liquid and a solid. 

15 As used herein, the term "hydrophilic/lipophilic balance (HLB)" refers to the HLB numbering system 
developed at the Atlas Powder Company, and now used worldwide, to rank surface-active agents by relative 
water or oil solubility. In general, compounds represented by numbers below about 12 are oil soluble, those 
atK)ve about 12 are water soluble. A more complete description of the HLB system is found on page 479 et 
seq. of Surface Active Agents and Detergents . Volume II, (Interscience Publishers. Inc., 1958). 

20 Surface-active agents having a hydrophilic/lipophilic balance of less than 12 are generally, non-ionic, but 
may be anionic, or cationic. As discussed above, surface-active agents with an HLB of less than about 12 
are generally water insoluble and suited for use in preparing water-in-oil emulsions. A listing of surface- 
active agents having an HLB of less than 12 can be found in McCutcheon's Emutsifiers and Detergents. 
International or North American Edition. " " ' 

25 Not all of the surface-active agents having an HLB of less than 12 are able to reduce the odor of urine. 
Applicant has devised a simple test to determine whether or not a given surface-active agent, having an 
HLB of less than 12, is capable of reducing the odor of urine. The test method for determining whether or 
not a surface-active agent is able to reduce the odor of urine (Surface-Active Agent Effectiveness Test) is 
set forth in connection with the examples which follow. If a surface-active agent has an HLB of less than 12 

30 and is capable of reducing the odor of urine, it is believed suitable for use in the present Invention. 
Obviously, it is desirable that the surface-active agents not deleteriously affect the absorbent product in 
which It is to be incorporated or be unduly harsh so as to cause skin irritation to an individual wearing the 
absorbent product. 

It is anticipated that surface-active agents capable of reducing the odor of urine may be able to reduce 

35 the odor of other body fluids, such as menses. This is because the odor-causing compounds present in 
urine and menses are in some ways similar. Nonetheless, it is not necessary that the surface-active agent 
employed be capable of reducing the odor of menses. 

Any method of applying the surface-active agent to the absorbent product is believed suitable for use in 
the present invention. The Applicant has incorporated the surface-active agent into the superabsorbent 

40 material during polymerization, has coated the superabsorbent material with the surface-active agent after 
polymerization, has coated inert particles with the surface-active agent and incorporated the inert particles 
in the absorbent structure, and has sprayed a solution containing the surface-active agent directly on the 
absorbent structure. As will be shown in the examples, all of the methods discussed above have proven 
suitable for use in the present method. Thus, the Applicant believes that any method of Incorporating the 

45 surface-active agent in the absorbent product Is suitable for use in the present invention. It is generally 
believed desirable to locate the surface-active agent in that area of the absorbent product which is most 
likely to be exposed to the body fluid intended to be absorbed. Thus, in the case of a diaper, the surface- 
active agent would generally be present in the front portion and crotch portion of the diaper. 

Surface-active agents suitable for use in the present invention (as determined by the Surface-Active 

50 Agent Effectiveness Test set forth below) include an ethoxylated sorbitan mono-oleate (HLB 10), commer- 
cially available from ICI Americas, Inc. under the trade designation TWEEN™ 81; sorbitan mono-oleate 
(HLB 4.3). commercially available from ICI Americas, Inc. under the trade designation SPAN^" 80; and 
ethoxylated Cn-Cis secondary alcohols (HLB 10.6). commercially available from Union Carbide Corporation 
under the trade designation TERGITOL™ 15-S-5. 

55 The following surfactants have proven to be unsuitable for use in the present invention in that they are 
not able to reduce the odor of urine as determined by the Surface-Active Agent Effectiveness Test set forth 
in connection with the examples: glycerol monostearate (HLB 5.0). commercially available from Inolex 
Chemical Company under the trade designation LEXEMUL™ 530; ethoxylated nonyl phenols, commercially 
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available from GAF Chemicals Corporation under the trade designation IGEPAL™ CO-210 (HLB 4.6) and 
00-430 (HLB 8.8); and ethoxylated linear Coo alcohols (HLB 10). commercially available from Petrolite 
Specialty Polymers Group under the trade designation UNITHOX™ 450. 

The surface-active agents are applied to the absorbent products in an amount effective to reduce the 

5 odor of the absorbed body fluid. Applicant has found some evidence to suggest that the odor-reducing 
capabilities (at least with respect to urine) of the surface-active agents are, within certain limitations, 
dependent on the amount of the surface-active agent present In the absorbent products. Thus, relatively low 
levels (less than about 0.1 weight percent, based on total absorbent structure weight) of the surface-active 
agent may be effective to reduce the odor associated with an absorbed body fluid. At relatively high 

10 concentrations of surface-active agent (greater than about 5 weight percent based on total weight of the 
absorbent structure), the malodor associated with the absorbent product may be reduced to a much greater 
extent. Thus, the amount of surface-active agent desirably present in the absorbent product depends, to a 
degree, on the amount of odor reduction desired. Any amount of surface-active agent effective to 
perceptibly reduce the odor associated with the used absorbent product is suitable for use in the present 

/5 invention. As a general rule, the surface-active agent will be present in the absorbent product in an amount 
of from afcK>ut 0.005 to about 25 weight percent, based on total weight of the absorbent structure, preferably 
of from about 0.1 to about 10 weight percent, based on total weight of the absorbent structure, and more 
preferably of from about 0.5 to about 5 weight percent, based on total weight of the absorbent structure. 
. As discussed above, the need for odor reduction may be most noticeable when the absorbent 

20 structures contain a relatively high concentration of a water-swellable. generally water-insoluble absorbent 
material. Thus, when the absorbent structure contains greater than about 30 weight percent of such a water- 
swellable, generally water-insoluble absorbent material, it is generally desired that the surface-active agent 
be present in the absorbent product in an amount off from about 0.005 to about 25 weight percent, 
preferably from aljout 0.1 to about 10 weight percent, or more preferably from about 0.5 to about 5 weight 

2$ percent based on total weight of the water-swellable, generally water-insoluble absorbent material present in 
the absorbent product. 

As a general rule, the surface-active agent will be present in the absorbent structure in an amount of 
less than about 20 weight percent, preferably off less than about 10 weight percent, or more preferably of 
less than about 5 weight percent, based on total weight of the water-swellable. generally water-insoluble 

30 absorbent material present in the absorbent structure. 

In a second aspect, the present invention concerns a disposable absorbent product intended for the 
absorption of body fluids. The absorbent body comprises an absorbent structure comprising from about 10 
to 100 weight percent, based on absorbent structure weight, of a solution polymerized, water-swellable, 
generally water-insoluble absorbent material wherein at least about 2 weight percent of said absorbent 

35 material has a particle size of less than about 200 micrometers; a covering material at least partially 
covering an outer surface of the absorbent structure; and an effective amount of a surface-active agent 
having a hydrophilic/lipophilic balance of less than about 12. The surface-active agent is effective to reduce 
the odor of urine. 

This aspect of the present invention can. best be understood by reference to Fig. 1 wherein a 

40 disposable diaper 10 Is Illustrated. Disposable diaper 10 comprises an outer covering material consisting of 
backing sheet 12 and bodyside liner 14 and an absorbent structure 16 located between backing sheet 12 
and bodyside liner 14. The absorbent structure suitably has the construction hereinbefore defined. In one 
preferred embodiment, the absorbent structure comprises a fibrous matrix comprising from about 10 to 100 
weight percent, from about 30 to about 100 weight percent, from about 50 to 100 weight percent, or from 

45 about 60 to about 100 weight percent, based on total absorbent structure weight, of a water-swellable. 
generally water-insoluble absorbent material. The fibrous matrix suitably comprises wood pulp fibers or 
synthetic polymeric fibers. 

Fig. 2 illustrates a feminine napkin according to the present invention. The feminin^e napkin 20 
comprises an absorbent structure 22. an outer covering 24. and a liquid-impervious baffle 26. 

50 Absorbent products are described in U.S. Patent 4,798,603 issued January 17, 1989. to Meyer et al.; 
U.S. Patent 4,710.187 issued December 1. 1987. to Boland et al.; U.S. Patent 4,770.656 issued September 
13, 1988, to Proxmire et al.; U.S. Patent 4,762,521 issued August 9. 1988, to Roessler et al.; U.S. Patent 
4.315.507 issued February 16. 1982, to Whitehead; U.S. Patent 3.881.490 Issued May 6, 1975. to 
Whitehead; and U.S. Patent 3.805.790 issued April 23. 1974. to Kaczmarzyk, which patents are hereby 

55 incorporated by reference. 
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Examples 
Test Methods 
5 Odor Perception Test 

Odor perception is. by its nature, a very subjective determination. According to the procedure, a small 
group of up to four samples are reviewed at one time. The samples to be tested are provided to a panel of 
two odor specialists who Independently rank the urine-wet odor of the samples on a scale of 1 (least) to 10 
10 (most) for malodor and intensity. Samples yielding an odor ranking below at>out 3.0 possess an odor which 
would hardly be noticed by the general public. The urine employed in the testing is a reconstituted urine 
(reconstituted according to product instructions), commercially available from Rscher Scientific under the 
trade designation UriChem® Urine Chemistry Control (Human) Level 1, Catalog No. 2934-80. 

/5 Surface-Active Agent Effectiveness Test 

The following procedure is used to determine whether a specific surface-active agent is effective to 
reduce the odor of urine. A water-swellable, generally water-insoluble absorbent material is prepared, as set 
forth in Example 1 which follows, with no surface-active agent being added to the polymerization mixture. 

20 The resulting polyacrylate is ground into particles and sieved as set forth in Example 1, The surface-active 
agent to be tested Is dispersed in ethanol such that the surface-active agent Is present in the ethanol in a 
concentration of 0.25 percent by weight. The solution of ethanol and surface-active agent is then sprayed 
on a portion of absorbent material to deposit a 0.1 weight percent coating. 

1.5 grams of the coated, particulate water-swellable, generally water-insoluble absorbent material is 

25 placed in a watch glass. Four drops (about 0.2 milliliters) of reconstituted urine (UriChem®) is applied to the 
coated absorbent material. 1 .5 grams of the particulate, water-swellable, generally water-insoluble absorbent 
material having no surface-active agent coated thereon is placed in a watch glass and serves as a control 
sample. Four drops of reconstituted urine (UriChem<8)) is applied to the absorbent material (control). The two 
samples are then subjected to the Odor Perception Test described above. If the surface-active agent coated 

30 test sample receives a lower average ranking for malodor and intensity than the non-suriace-active agent 
coated test sample (control), the surface-active agent being tested Is considered effective to reduce the 
odor of urine. 

Example 1 

35 

A variety of polyacrylate superabsorbent samples were prepared by a solution polymerization process. 
The samples were identical except for the concentration and identity of surface-active agent incorporated 
Into the polymerization solution. The particular surface-active agents employed, and the concentrations at 
which they were employed, are set forth in Table 1 . The solution polymerization was performed as follows. 

40 The polymerization was carried out at 70 • C. in a stirred 1 liter resin flask equipped with a nitrogen sweep. 
To the resin flask was charged 173.3 grams of distilled water, 36 grams (0.5 mole) of acrylic acid. 15 grams 
(0.375 mole) of sodium hydroxide, 0.616 gram (0.004 mole) of N,N*-methylenebisacrylamide. 0.2 gram of 
sodium persulfate and 0-2 percent, by weight monomer, of a surface-active agent. The polymerization 
continued until essentially complete. The gel obtained from the reactor was cut into small pieces and dried 

45 in a convection oven at 100'C, overnight. The dry material was ground in a Waring blender to pass a U.S. 
standard 20 mesh sieve (850 micron openings) and be retained on a U.S. standard 100 mesh sieve (149 
micron openings). Thus, the particles employed had a maximum cross sectional dimension within the range 
of from about 150 to about 850 micrometers. 

1.5 grams of the water-swellable, generally water-insoluble absorbent material prepared as described 

50 above was placed in a container such as a watch glass. To the container was added 4 drops of the 
reconstituted urine. A sample of each absorbent material was then subjected to the odor perception test 
described above. The results of the odor perception test are set forth below in Table 1. The samples are 
grouped by numbers such that samples with the same numerical grouping (e.g., 2A-2D) were subjected to 
odor testing at the same time. As discussed above, comparison between groupings of samples is not 

55 appropriate, as a control sample was not present in each of the groupings. 



6 



EP 0 562 620 A1 



TABLE 1 





Sample No. 


Surface-Active Agent 


HLB 


Odor Ranking 


5 


1 A* 


iNone \conTroi^ 




7.9 




1 D 


1 /o inion-A-iu^ 


18 


5.6 




c.t\ 


none (CfOntroi; 




7.1 






1 /o 1 ergiioi 1 5)-o-4U 


1o 


7.3 




OC 


1 vo 1 erQiioi 1 0"o*i d 


ICC 

15.6 


6.7 


10 


c,u 


4£ /o 1 er giioi 1 0"o-t> 


lO.D 


3.2 




3A 


1% Span 80 


4.3 


2.4 




3B* 


1% lgepalCO-210 


4.6 


5.0 




3C* 


1% Lexemul 530 


5.0 


8,7 




3D* 


1% Igepal CO-430 


8.8 


4.8 


15 


4A* 


None (Control) 




4.5 




48 


1% Tween 81 


10 


2.8 




4C* 


1% Unithox 450 


10 


4.0 




4D 


1% Tergitol 15-8-5 


10.6 


2,4 




5A- 


None (Control) 




8.5 


20 


5B 


1% Tergitol 15-S-3 


8.8 


3.4 




5C- 


1% Gemtex SM-33 


Unknown (>15) 


6.3 



* Not an example of the present invention 



25 As can be seen from reference to Table 1, surface-active agents having an HLB above about 12 do not 
generally produce a desirable odor ranking. Moreover, not all surface-active agents having an HLB below 12 
are effective to reduce the odor of urine. 

Example 2 

30 

A water-swellable. generally water-insoluble absorbent material was prepared according to the process 
set forth in Example 1 except no surface-active agent was added to the polymerization mixture. The 
absorbent material thus prepared was coated with a variety off surface-active agents by dispersing the 
surface-active agent In ethanol such that the surface-active agent was present in the ethanol in a 

35 concentration of 0.25 percent by weight. The solution of ethanol and surface-active agent was then sprayed 
on the absorbent material to deposit a 0.1 percent by weight coating. Two control samples were prepared. 
The tirst control sample was the absorbent material as produced. The second control sample was treated 
with ethanol comprising no surface-active agent. Sample 6G was prepared by coating Perlite (a volcanic 
ash) particles with ttie indicated surface-active agent dispersed in ethanol. The solution of ethanol and 

40 surface-active agent was sprayed on the Periite to deposit a 0,2 percent by weight coating. The coated 
Periite was tfien blended with the non-coated first control sample of absorbent material in a ratio of 1 part 
treated Periite to 4 parts absorbent material. The absorbent materials were then subjected to the Odor 
Perception Test as set fortti above. The results of the testing are set forth in Table 2. 

« TABLE 2 



Sample No. 


Surface-Active Agent 


HLB 


Odor Ranking 


6A' 


None (control) 




8.2 


6B" 


None (contirol treated with ethanol) 




6.2 


60 


Tween 81 


10 


2.5 


60 


Span 80 


4.3 


2.5 


6E 


Tergitol 15-S-5 


10.6 


3.2 


6F* 


Gemtex SM-33 


Unknown (>15) 


6.1 


6G 


Tergitol 15-S-5 (coated on Periite) 


10.6 


3.3 



* Not an example of the present invention 
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As can be seen from reference to Table 2. coating the absorbent material with an effective surfactant 
results in good odor reduction according to the present Invention. This is true in spite of the fact that at 
least ten times less surface-active agent is used than when incorporated in the polymerization step 
(Example 1). Further, as can be seen from reference to sample 6G. coating the surface-active agent on 
5 Perllte and mixing the Perllte with the absorbent material is also effective to reduce the urine odor. 

Example 3 (Prophetic) 

Absorbent structures comprising wood pulp fluff and a water-swellable, generally water-insoluble 
w absorbent material are prepared by air laying a mixture of wood pulp fluff and absorbent material in a 90/10 
weight ratio. The air-laid batts are cut to a sample size of 6 x 6 inches (15.2 cm x 15.2 cm). The absorbent 
material employed is that prepared according to the polymerization recipe and method set forth in Example 
1, except that no surface-active agent is added to the polymerization mixture. A surface-active agent is 
applied to the batts by forming a 10 weight percent solution of Tergitol 15-S-5 in ethyl alcohol. The solution 
fs of Tergitol 15-S-5 in ethyl alcohol is then sprayed on the batts in varying amounts. The batts are then dried 
and weighed to determine the loading of surface-active agent. Two inch by two inch test samples are then 
cut from the batts and insulted with approximately 6 drops of reconstituted urine (described above) and 
subjected to odor testing as described above. The results of this testing are set forth in Table 3. 

20 TABLE 3 



Sample No. 


Concentration of Surface-Active Agent 


Odor Ranking 


7A' 


None (control) 


7.0 


7B 


1.0% 


2.8 


7C 


1.5% 


2.8 


7D 


4.75% 


1.3 



• not an example of the present invention 



30 

As can be seen from reference to Table 3. application of the surface-active agent to a fluff batt 
containing a water-swellable» generally water-insoluble absorbent material is an effective way to reduce the 
odor of urine applied to the fluff batt. This example Is prophetic. The results reported were obtained by 
conducting this example as described, except no absorbent material was present in the air laid batts. The 
05 Inclusion of the absori3ent material Is not believed to affect the relative odor ranking: nonetheless, the actual 
numbers may vary. 

Claims 

40 1. A method for reducing malodor associated with a disposable absorbent product Intended for the 
absorption of body fluids, said method comprising the steps of: 

applying to said absoribent product, prior to its use, an effective amount of a surface-active agent 
having a hydrophilic/llpophilic balance (HLB) of less than 12. said surface-active agent being effective 
to reduce the odor of urine; wherein said absorbent product comprises a water-swellable, generally 

45 water-insoluble absorbent material. 

2. The method according to claim 1 wherein the effective amount of surface-active agent applied to said 
absorbent product is from 0.005 to 25 weight percent, based on the weight of said water/swellable. 
generally water-Insoluble absorbent material. 

50 

3. The method according to claim 2 wherein the amount of surface-active agent applied to said absorbent 
product is from 0.1 to 10 weight percent, based on the weight of said water-swellable. generally water- 
insoluble absort)ent material. 

55 4. The method according to claim 3 wherein the amount of surface-active agent applied to said absorbent 
product is from 0.5 to 5 weight percent, based on the weight of said water-swellable. generally water- 
insoluble absorbent material. 
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5. The method according to any one of the preceding clainDs wherein the surface-active agent has a 
hydrophilic/ lipophilic balance of less than about 10. 

6. The method according to any one of the preceding claims wherein said water-swellable, generally 
5 water-insoluble absort>ent material is present in an absorbent structure. 

7. The method according to claim 6 wherein said absorbent structure comprises said water-swellable, 
generally water-Insoluble absorbent material in an amount of 10 to 100 weight percent based on total 
weight of the absort>ent structure. 

w 

8- The method according to claim 7 wherein the surface-active agent is present in said absorbent 
structure In an amount of less than 10 percent by weight, based on the weight of said water-swellable, 
generally water-insoluble absorbent material present in said absorbent structure. 

75 9. The method according to claim 8 wherein the surface-active agent is present in said absorbent 
structure in an amount of less than 5 percent by weight, based on total weight of said water-swellable. 
generally water-insoluble absorbent material present in said absorbent structure. 

10. The method according to any one of the preceding claims wherein said surface-active agent is sprayed 
20 on said absorbent product. 

11. The method according to any one of claims 1 to 9 wherein said surface-active agent is incorporated 
Into said water-swellable, generally water-insoluble absorbent material during polymerization. 

25 12- The method according to any one of claims 1 to 9 wherein said surface-active agent is coated on said 
water-swellable, generally water-insoluble absorbent material. 

13. The method according to any one of the preceding claims wherein at least about 2 percent of said 
water-swellable, generally water-insoluble absorbent material has a particle size of less than 200 

30 micrometers. 

14. The method according to any one of the preceding claims wherein said water-swellable. generally 
water-Insoluble absort)ent material is solution polymerized. 

35 15. A method for reducing malodor associated with disposable absorbent products intended for the 
absorption of body fluids especially according to any one of the preceding claims, said method 
comprising the steps of: 

providing a disposable absorbent product comprising an absorbent structure formed from a fibrous 
material and a water-swellable. generally water-insoluble absorbent material capable of absorbing at 
40 least 10 times its weight in water, said water-swellable, generally water-insoluble absorbent material 
being present in the absorbent structure in an amount of from 30 to 100 weight percent based on total 
weight of the absorbent structure: and 

applying to said absorbent product, prior to its use, an effective amount of a surface-active agent 
having a hydrophilic/lipophilic balance of less than 12, said surface-active agent being effective to 
45 reduce the odor of urine; 

wherein said surface-active agent is applied to the absorbent product In an amount of from 0.005 to 
25 weight percent based on total weight of the absorbent structure. 

16. A disposable absorbent product(10: 20) for the absorption of body fluids, said absorbent product 

50 comprising; 

an absorbent structure(1 6; 22) comprising from 30 to 100 weight percent, based on absorbent 
structure weight, of a solution polymerized, water-swellable. generally water-insoluble absorbent ma- 
terial, at least 2 percent of said absorbent material having a particle size of less than 200 micrometers; 
a covering material(14; 24) at least partially covering an outer surface of said absorbent structure- 
55 (16; 22); and 

an effective amount of a surface-active agent having a hydrophilic/lipophilic balance of less than 12. 
said surface-active agent being effective to reduce the odor of urine. 
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17. The disposable absorbent product according to claim 16 wherein said absorbent structure further 
comprises a fibrous material. 

18. The disposable absorbent product according to claim 17 wherein said fibrous material is wood pulp 
5 fluff. 

19. The disposable absort>ent product according to claim 16 or 17 wherein said absorbent structure 
comprises from 50 to 100 weight percent, based on total absorbent structure weight of said water- 
swellable. generally water-Insoluble absorbent material. 

10 

20. The disposable absorbent product according to claim 19 wherein said absorbent structure comprises 
from 60 to 100 weight percent, based on total absorbent structure weight, of said water-swetlable, 
generally water-insoluble absorbent material. 

75 21. The disposable absorbent product according to any one of claims 16 to 20 wherein said covering 
material comprises a t^odyside tiner(l4) and a backing sheet(12). said absoriDent structure(16) being 
located between said bodyside iiner(14) and said backing sheet(12). 

22. The disposable absorbent product according to any one of claims 16 to 21 wherein said surface-active 
20 agent is present in said absorbent structure. 

23. The disposable absorbent product according to claim 22 wherein said surface-active agent is coated on 
said water-swellable, generally water-insoluble absorbent material. 

25 24. The disposable absorbent product according to any one of claims 16 to 23 wherein said surface-active 
agent is present in said absorbent structure in an amount of less than 20 weight percent based on total 
weight of the water-sweliable. generally water-insoluble absorbent material present in the absorbent 
structure. 

30 25. A disposable absorbent product according to claim 24 wherein said surface-active agent is present in 
said absorbent structure in an amount of less than 10 weight percent, based on the total weight of the 
water-swellable, generally water-insoluble absorbent material present in the absorbent structure. 

26. The disposable absorbent product according to claim 25 wherein said surface-active agent is present in 
35 said absorbent structure in an amount of less than 5 weight percent, based on total weight of the water- 
swellable. generally water-insoluble absorbent material present in the absori^ent structure. 

27. The disposable absorbent product according to any one of claims 16 to 26. wherein said suriace-active 
agent has an hydrophilic/lipophilic balance of less than 10. 

40 

2& The disposable absorbent product according to any one of claims 16 to 27 wherein said surface-active 
agent is selected from the group consisting of ethoxylated sorbitan mono-oleate. sorbitan mono-oleate. 
and ethoxylated Cn-Cis secondary alcohols. 

45 



50 



55 
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